Marijuana and its cannabinoid constituents have profound effects on anterior pituitary hormone secretion. Exposure to ⌬ 9 -tetrahydrocannabinol inhibits gonadotropin, prolactin, growth hormone, and thyroid-stimulating hormone release and stimulates the release of corticotropin. Consequently, cannabinoid exposure could have profound effects on the function of the reproductive system, lactation, metabolism, and on the endocrine stress axis. The acute effects of cannabinoids on the endocrine system are consistent with its actions on brain neurotransmitter systems involved in the regulation of neuropeptides that modulate anterior pituitary hormone secretion. Although cannabinoid receptors appear to play a major role in the ability of cannabinoids to influence hormone release, much remains to be learned concerning their function in the neuroendocrine regulation of hormone secretion. 1998 Academic Press Key Words: cannabinoids; neuroendocrine system; hormone secretion; cannabinoid receptors; LH; ACTH; glucocorticoids; sex steroids; prolactin; growth hormone; thyroid hormones.
In the majority of studies investigating the neuroendocrine effects of cannabinoids, ⌬ 9 -tetrahydrocannabinol (⌬ 9 -THC), the major psychoactive cannabinoid in marijuana (1), was utilized. A preponderance of evidence has demonstrated that ⌬ 9 -THC produces significant effects on hormone secretion through an action on the neuroendocrine system. The mechanism of this ⌬ 9 -THC action was unclear until 1988 when the brain cannabinoid receptor was discovered (2). With the elucidation and characterization of the cannabinoid receptor came the advent of new cannabimimetic drugs and specific cannabinoid receptor antagonists which aided in the localization of these receptors in the brain and the role of cannabinoid receptors in the physiological responses to marijuana smoking and ⌬ 9 -THC exposure. More recently, an endogenous cannabinoid receptor ligand, anandamide, was isolated (3) and shown to elicit many of the same effects as ⌬ 9 -THC (4-6). The discovery of the cannabinoid receptor and an endogenous ligand for this receptor and the availability of new pharmacological agents for studying cannabinoid receptors have had a tremendous impact on understanding how marijuana affects the neuroendocrine system. In the text below, the effects of cannabinoids on neuroendocrine regulation of the gonadotropins, prolactin (PRL), the stress hormones, growth hormone (GH), and thyroid hormones and the role of cannabinoid receptors in the neuroendocrine regulation of hormone secretion are described.
CANNABINOID EFFECTS ON THE HYPOTHALAMIC-PITUITARY-GONADAL AXIS
The gonadotropin hormones, luteinizing hormone (LH) and follicle-stimulating hormone (FSH), are synthesized and released by the anterior pituitary gland in response to the hypothalamic peptide luteinizing hormone-releasing hormone (LHRH), also called gonadotropin-releasing hormone (GnRH). When released, LH and FSH act on the ovaries in females and testes in males to stimulate the release of the gonadal steroids. In females, estradiol and progesterone are the predominate steroids produced by the ovaries, whereas testos-
